PATENT APPLICATION 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re the Application of: 

NIEMELA et al. Group Art Unit: Not yet assigned 

Application No.: New Application Examiner: Not yet assigned 

Filed: Concurrently herewith Attorney Dkt. No.: 60279.00083 

For: METHOD FOR PERFORMING PACKET SWITCHED HANDOVER IN A 
MOBILE COMMUNICATION SYSTEM 

CLAIM FOR PRIORITY UNDER 35 USC S 119 

Commissioner for Patents 
P.O. Box 1450 

Alexandria, VA 22313-1450 April 5, 2004 

Sir: 

The benefit of the filing dates of the following prior foreign application(s) filed in 
the following foreign country(ies) is hereby requested for the above-identified patent 
application and the priority provided in 35 U.S.C. §1 19 is hereby claimed: 

Finnish Patent Application No. 20040280 filed on February 23, 2003 in Finland 

In support of this claim, certified copy(ies) of said original foreign application(s) 
is/are filed herewith. 

It is requested that the file of this application be marked to indicate that the 
requirements of 35 U.S.C. §119 have been fulfilled and that the Patent and Trademark 
Office kindly acknowledge receipt of these/this document(s). 



Please charge any fee deficiency or credit any overpayment with respect to this paper 
to Counsel's Deposit Account No. 50-2222. 



Customer No. 32294 

SQUIRE, SANDERS & DEMPSEY LLP 
14 th Floor 

8000 Towers Crescent Drive 
Tysons Corner, Virginia 22182-2700 
Telephone: 703-720-7800 
Fax: 703-720-7802 

DHG:mm 

Enclosure : Priority Document ( 1 ) 



Respectfully submitted, 




2 



PATENTTI- JA REKISTERIHALLITUS 

NATIONAL BOARD OF PATENTS AND REGISTRATION 



Helsinki 2.3.2004 



ETUOIKEUSTODISTUS 
PRIORITY DOCUMENT 



Haki j a 
Applicant 



Patentt ihakemus nro 
Patent application no 

Tekemispaiva 
Filing date 

Kansainvalinen luokka 
International class 



Nokia Corporation 
Helsinki 



20040280 



23.02.2004 



H04Q 



Keksinnon nimitys 
Title of invention 

"Method for performing packet switched handover in a mobile 
communication system" 

(Menetelma pake ttikytkentai sen kanavanvaihdon suorittamiseksi 
matkaviestinjar jestelmassa) 

Taten todistetaan, etta oheiset asiakirjat ovat tarkkoja jaljennoksia 
Patent ti-'j-a rekisterihallitukselle alkuaan annetuista selityksesta, 
patenttivaatimuksista, t iivistelmasta ja piirustuksista . 

This is to certify that the annexed documents are true copies of the 
description, claims, abstract and drawings originally filed with the 
Finnish Patent Office . 



Pirjo Katlfe 
Tutkimussihteert 



Maksu 
Fee 



50 € 
50 EUR 



Maksu perustuu kauppa- ja teollisuusministerion antamaan asetukseen 1027/2001 
Patentti- ja rekisterihallituksen maksullisista suoritteista muutoksineen . 

The fee is based on the Decree with amendments of the Ministry of Trade and Industry No. 
1027/2001 concerning the chargeable services of the National Board of Patents and 
Registration of Finland. 



Osoite: Arkadiankatu 6 A Puhelin: 

P.O.Box 1160 Telephone: + 

FIN-00101 Helsinki, FINLAND 



09 6939 500 
358 9 6939 500 



Telefax: 09 6939 5328 

Telefax: + 358 9 6939 5328 



23-02-04 16:49 UK. : PAPULA OY 



+35S9348DD630 



T-43A P. 04 Tyb-701 



1 

L3 

TITL8 OP THE INVENTION 

METHOD FOR PERFORMING PACKET SWITCHED HANDOVER IN A 
MOBILE COMMUNICATION SYSTEM 



5 BACKGROUND OF THE INVENTION 

Field of the invention: 

The invention relates to mobile communication 
systems. Particularly, the invention relates to the 
performing of packet switched handover in a mobile 
10 communication system. 

Description nf the Related Art: 

The introduction of conversational and 
streaming services in Global system or Mobile communi- 

15 cations (GSM) ha.fi created a demand for efficient han- 
dovers from user perspective in GSM/Edge Radio Access 
Network (GERAN) . The General Packet Radio Service 
(GPRS) and the IP Multimedia System (IMS) support the 

conversational and streaming services on their side 

20 and impose requirements on the GERAN side. It is nec- 
essary to be able to perform Packet Switched (PS) han- 
dovers frequently enough and to be able to minimize 
interruptions in a constant packet stream to a mobile 
terminal . The interruptions must preferably be short 

25 enough to enahie a parfcet buffering mechanism in the 
mobile terminal to hide the interruptions. Previously 
in GPRS it was sufficient to provide a loss-free link 
layer service for interactive applications such as 
Wireless Application Protocol (WAP) browsing. In 

30 browsing applications moderate extra delays cauoed by 
handovers are acceptable. However, in streaming or 
conversational class services interruptions in the 
supposedly constant packet stream are immediately no- 
ticeable unless , of couroe, they can be hidden uoing 

35 laxye unouyh buffers in the receiving ends. However, 
such buffering introduces always a delay in the media 
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otreamo provided to the user. In the case of conversa- 
tional voice services any significant delays are unal- 
lowable, especially considering other factoro already 
introducing a delay in the speech path such as noise 
5 filtering and speech coding. 

Reference ia now made to Figure 1. which is a 
bloek diagram illustrating th© arahifceotura and the 
protocol &Lciuk» ixi a GPRS system in associacion with 
the GERAN. The GPRS eyctem ia opecified, for example, 

10 in Lhe 3 GPP specification 23.060. The protocol stacks 
are illustrated from t-.hf? user plane point of view. In 
Figure 1 there is a Gateway GPRS SupporL Node (GGSN) 
1U6. GGSN 106 is connected to an axf.emal network (not 
shown) via a Gi interface. The external network may be 

15 an arbitrary IP network, for example, the Internet or 
an intranet. In Figure 1 there ie also a Serving GPRS 
Support Norift (SGSSN) 104. GGSN 106 communicates with 
SGfiN 104 / which routes packets to and from Mobile Sta- 
tion (MS) 100 via a Base Station Subsystem (bss) . stiSN 

20 104 takes care of the mobility related taeke euch ac 

the maintaining of mobile station 100 location infor- 
mation, network registrations, routing area and loca- 
tion updating, PaekeL Dei La Context (PDP) activation 
and deactivation, handovers and the paging of mobile 

25 station 100. Part of the above mentioned tasks are 
naturally done in other network elements with which 
SGSN 104 is communicating. The GGSN is responsible Cor 
routing and tunneling packets to and fmm a number of 
SGSN 104 and other GGSNs . The routing is based on SGSN 

30 address information maintained in a PDP context infor- 
mation held by GGSN 106 for each network address acti- 
vated for MS 100, for example, an IP address or an 
x.25 addrecc or a PPP link. 

in Figure 1, the uppermost protocol layer in 

3 5 MS 100 is the application layer (APPL) . The applica- 
tion layer may be any protocol, for example, a WAP 
protocol or Transmission Control Protocol (TCP) or 
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Universal Datagram Protocol (UDP) . Over TCP/IP may be 
carried, for example. Hypertext Transfer Protocol 
(HTTP) . The application layer communication ie ex- 
changed with a peer host, which may be located behind 
5 the Gi interface, for example, in the Internet. Below 
the application layer there is the IP layer or alter- 
natively X.2B layer, which in CVTIQ io oupportcd by 

both MS 100 and GGSN 106. The IP address for packets 
addressed to MS 100 points to GGSN 106. An. IP packet 
10 114 is conveyed to MS 100 using GPRS user plane proto- 
col* b*low the IP layer. Between GGSN 106 and SGSM 104 
IP packet 114 io conveyed using the GPRS Tunneling 
Protocol (flTP) . A GTP packet carried further over 
UDP/IP. 

15 In Rfi.W TP packet 114 data ie routed based on 

MG 100 location information and passed to Sub-NcLwyik 
Dependent Convergence Protocol (SNDCP) layer. SNDCP is 
specified in the 3GPP specification 44.065. SNDCP 
layer maps network - 1 five .1 characteristics onto the 

2 0 characfeeriofcicD of the underlying network. Por exam- 
ple, SNDCP takes care of the transmission and recep- 
tion of Network layer Protocol Data Units (N-TDU) car 
rying IP packet*. Fur example, IP packet 114 is car- 
ried in N-PDU 112. SNDCP multiplexes several packet 

25 data protocol packets for the same MS. it segments IP 
packet 114 to LLC frames, for example, LLC frame 110. 
It also reassembles packets from LLC frames. Header 
compression and packet payload compression is also 
performed at SNDCP layer. SNDCP performs parameter xxe- 

30 gntiation between MS 100 and SGSN 104. SNDCP buffers 
N PDUa in the case of acknowledged mode services . 

The Logical Link Control (LLC) layer provides 
a highly reliable link between MG 100 and SGSN 104. 
The LLC is specified in 3GPP specifications 44.064 and 

35 04.64. The LLC is independent of the underlying radio 
protocols and hides the BSS and radio interface re- 
lated tasks from the LLC layer uocrs. LLC supports 
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variable -length infox*mation frames, LLC supports both 
acknowledged and unacknowledged dar.a r.ransf p.rs , that 
is, acknowledged and unacknowledged modes of opera- 
tion. LLC provides pRrvices typical to a link layer 
5 comprising parameter negotiation, flow control in the 
Asynchronous Balanced Mode (ABM) , sequence control to 

maintain the ordering of LLC framco, expedited deliv 

ery for high-priority data, error detection, error re- 
covery and indication. LLC performs data conf idential- 

10 ity by means of the ciphering of LLC-frame contents. 
LLC also supports uBer identity confidentiality by 
means of the use of Temporary Logical Link identity 
(TLLI) instead of International Mobile Subscriber 
Identity (IMSI) . 

15 The relay layer relays LLC PDUs between the 

Urn and Gh interfaces in the BSS . The Base SUaLxwxi Sys- 
tem GPRS Protocol (BSSGP) layer specified in 3GPP 
specification 08,18 conveys routing and QoS-related 
information between the BSS and the SGSN. For example, 

2 0 it carries radio resource related requests from the 
SGSN to the BSS 102. It also carries LLC frames be- 
tween the BAG and the GG3N. In addition to LLC frames 
it also carries signaling PDUs associated with Grps 
mobility management. The Network Service (NS) layer 

25 transports BSSGP PJJUs between BSS and SGSN . NS may be 
based on Frame Relay (PR) . The RLC cub- layer within 
the RLC/MAC layer provides a radio technology depend- 
ent reliable link between MS 100 and BSS 102. The MAC 
sub- layer performs the requestinq and reservation of 

30 radio resources and maps LLC frames onto the GSM 
physical channels. The task of Lht; MAC layer is to en- 
sure etficient sharing of common radio resources by 
several mobile stati ons . The RLC/MAC layer is defined 
in the 3 GPP specification GSM 04. fin. 

35 The standardization organizaLiuu 3G Partner- 

ship Project (3GPP) is currently specifying the panket 
switched handover for GERAN A/Gb mode. One of the key 
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aspects of the packet switched handover is duplicated 
packet torwarding to both a source BSS and a target 
BGG during handover, which has not yet been thoroughly 
rovftrfid in hh« specifications. 
5 Reference is now made to Figure 2, which is a 

block diagram of GPRS architecture illustrating profa- 

lame in prior art aooooiatcd with dupliaatcd packet 

forwarding. According to current GPRS specifications, 
an LLC entity in a new SGSN can only be started so 

10 that an LLC connection is establishing at the request 
of an SWDCP entity or the peer LLC entity. An LLC en- 
tity can only be created in its initial state where 
the LLC connection variables have their initial val- 
ues. In Figure 2 there is an MS 100, Base Transceiver 

15 Stations (BTS) 224-228 and Base Controller Stations 
(BSC) 210-214 in BSS 216. There is a GGSN 200, whioh 
is connected to IP network 201. Prom IP network 201 is 
received a downlink packet stream 24C for which a 
real-time service is required. Initially, downlink 

2 0 packet stream 24(3 is tunneled to SGGN 2 02 as packet 

stream 240. Initially, SGSN 202 routes packet stream 
24 0 to MS 100 via BBC 212 and BTS 222 as packet stream 
242 using an LLC connection terminating at an LLC en- 
tity 230, which iB located in MS 100. BSC 212 and BTS 

2b 222 are referred to as source BSS 262. Mts luu communi- 
cates with BSC 312 via BTS 222. BSC 212 performs han- 
duver related tasks including the handover determina- 
tion algorithms and decisions. In handover related 
signaling an SGSN communicatee with a BSC wiLhiu a 

30 BSS, Similarly, in handover related signaling an MS 
communicates with a BSC within a BSS. The signaling 
between an MS and a BSC goes via a BTS . 

However, when MS 10 0 receives a report indi- 
cating that a cell served by BTS 224 has better radio 

35 quality, it must start performing handover to the cell 
served by BTS 224. The new cell is under the area ot a 
new SCSN 204 . After the handover, packet stream 246 
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should be routed to MS 100 from GGSN 200 via SGSN 204, 
BBC 214 and BTS 224. BSC 214 and BTS 224 are also re- 
ferred to as a target BSS 264. While the handover io 
not fully complete, SGSN 2 02 must forward packets to 
5 both BSC 212 and SGSN 204. In order to be able to pro- 
cess packets Eiuiu pctcKeL stream 240 SGSN 204 must re- 
c^ivo them as a GTP tunneled packet stream 241 from 
SGSN 202. Packets from GTP tunneled packet wtrecuii 241 
are forwarded in SGSN 204 to its LLC entity 254. The 

10 LLC entity is started fxum iuilial bLaLe with iniLial 
TJif! conn«rl-ion variabl^B. OTP tunneled packet stream 
241 Lb routed fxum SGSN 204 ay packet stream 244 car- 
ried over an T,T.f! rnnriftnti nn . Th* probl *m in the panke.r. 
duplicated forwarding mechanism described above is 

15 mat LLC entity 25 4 in the new SGSN, namely SGSN 204, 
has different state compared to LLC entity 252 and LLC 
entity 230. This means that LLC entity 230 in MS 100 
receives packeta from two different independent LLC 
entities. The corresponding peer LLC entity 230 in MS 

2 0 10 0 io not capable o£ receiving pimultoneouDly packetp 

from two different LLC entities, if the states of the 
LLC entities comprising the LLC variables are not syn- 
chronized. The different states essentially lead to 
the rejection of LLC frames carrying packet stream 244 

2 5 or the receiving of duplicate LLC frames in an uncon- 

trolled manner. 

The rejection is due to the fact that LLC en- 
tity 552 send© LLC frames with sequence numbers that 
are overlapping with the sequence numbers sent by LLC 
30 entity 254 even though they are different LLC frames. 
Frames are rejected in LLC entity 2 30 also due to the 
fact that LLC entity 254 sends LLC frames using dif- 
ferent ciphering parameters. Because the ciphering pa- 
rameters are different, LLC entity 230 is unable to 

3 5 decipher the LLC frames and discards them due to fail- 

ing Frame check sequence (FCS) verification, a further 
problem ie that SGSN 204 ic unaware of the LLC frame 
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oisco negotiated between MS 100 and SGCN 202. If SGGN 
204 uses values chat exceed the maximum values sup- 
ported by MS 100, it diocardo all LLC frames. This in 
turn may lead to the releasing of the PDP context rar- 
5 rying packet c streams 240, 241, 242 and 244. MS 100 
may additionally also perform reset. 

As explained in the 3 GPP opacification 

44.064, the ciphering parameters for LLC frames com- 
prise IOV, LPN, OC and SX. IOV is an Input Offset 

10 Value, which is a 32 bit random value generated by the 
SGSfcf. LPN is the LLC Frame Number (LFN) in the LLC 
frame header. OC is an overflow counter that is calcu- 
lated and maintained independently at the sending and 
the receiving aide*. An OC for acknowledged operation 

15 must be set to 0 whenp.v«r apynchrnnnup ha Tanned mode 
operation is re -established for the coar responding Data 
Link Connection Identifier (DLCI) . An LLC layp.r con- 
nection is identified using DLCI, which consists of 
services Acre** Pninr. identifier (SAPT) and the TLLI 

20 associated with MS 100. OC shall be incremented by 512 
every time when the corresponding LFN rolls over. Due 
to this fact, OC io never sent directly in LLC frames. 
The aim of OC is to add variation to the ciphering 
process in order to make it more robust. SX is an XOR 

25 mask calculated from the LLC entity identifier. There 
are two IOV values, one for numbered information 
frames associated with acknowledged operation and an- 
other for unconfirmed information frames associated 
with unacknowledged operaLiun. There axe alou two LFN 

30 values, one for acknowledged operation and another for 
unacknowledged operation. Thex-e are four OC counters 
associated with each DLCI. There is one uc counter per 
operation mode, which ic either unacknowledged or ac- 
knowledged, and direction of transmission, which is 

35 cither uplink or downlink. 

Naturally, the session key K*= used in the ci- 
phering algorithm is one of the ciphering parameters. 
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Reference is now made to Figure 3, which is a 
signaling diagram illustrating signaling during a 
packet switched handover in accordance with the cur 
rent 1GPP proposal The current proposal* ar« dft- 
5 scribed in TAG document GP-032710 "Packet Switched 
Handover for geran A/Gb mode, stage 2", version 0.2.0, 

2 00-1 01. The arohitcoturc aooooiatcd with the signal- 
ing is as illustrated in Figure 2. MS loo sends radio 
quality measurement information pertaining to neigh 

io boring cells to source bss 262 using message 3 01. 
Based on the measurement information source bss 262 
determines that handover is required. At time t 0 
source BSS 262 determines that handover is to be per- 
formed to a new cell, which is in the area of a new 

15 SGSN, which is SGSN 204. Source BSS 262 sends a PS 
Handover- Required message 302 to old SGSN 202. The 
message comprises, for instance, the source cell, the 
target cell, TLLI, cause and a transparent container. 
SGSN 202 determines based on the target cell if the 

20 handover is an intra- or inter- SGSN handover, SGSN 2 02 
determines the identity of the new SGSN and sends a 
Prepare PC Handover Request message 303 to SGSN 204 . 
SGSN 204 sends a ps Handover Required message 304, 
which requests target BSS 264 to reserve radio re- 

25 sources for MS loo in the target cell. When radio re- 
sources have been successfully allocated, target BSS 
264 sends a PS Handover Request Acknowledge message 

3 05 indicating successful allocation. SGSN 204 sends a 
Prepare PS Handover Response message 306 to SGSN 202, 

3 0 which tells, among other things, that SGSN 2 02 may is- 
sue to MS 10 0 a command Lo complete hcuidover Lu the 
new cell. SGSN 202 receives message 306 at time* t. x . 

However, simultaneously a packet from GTP 
packet stream 307 is received by SGSN 202. SGSN 202 

3 5 forwards packets one by one from GTP packet stream 307 
to SGSN 204 as packet stream 308. SGSN 204 sends pack- 
ets from packet stream 308 further to target DGS 2<J4 
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as packet stream 309. Target BBS forwards packets from 
packet scream 300 to MS 100 as packet stream 310. 
There is a delay before MS 100 is able to receive 
packets from SGSN 204 via target BSS 264. SGSN 202 
5 sends PS Handover Command message 311 to source BSS 
262. Source bss sends furLhex PS Handover Command mes- 
sage to MS 100. TherQupon, MS 100 tunoe to the radio 
channel and tiuiesloL allocated in the target cell by- 
target BSS 264. This is illustrated using arrow 312. 

10 Target BSS 264 sends Physical iufuxuiaLiun Lo MS 100 
tor MS 100 to synchronize . After MS 100 ha* pynchro- 
nized, it sends a PS Handover Complete message 314 Lu 
target BSS 264 at time t 2 . Only atter time t a MS inn is 
prepared to receive packets via target BSS 264 nor- 

15 mally, wnicft shows that there is an intolerable rielay 
unleoo MS 100 receives packets via both target BSS 264 
and source BSS 262. Target BSS 264 sends a PS Handover 
Complete message 315 to SGSN 204. Thereupon, SGSN 204 
performs PDP context update messaging represented us- 

20 ing arrows 316 and 317 with GGSN 300, PDP context up- 
date indicates to GGSN 200 the address of current SGSN 
204. After having received PDP context update at time 
t3, GGSN 20 0 ie able to start rouLiuy GTP packet 
stream 318 to right SGSN, which is now SGSN 204. 

2 5 Thereupon^ MS 100 receives packet stream 32 0 from tar- 
get RSS 264, which has received it from SGSN 204 as 
packet stream 319. 

Reference is now made to Figure 4, which is 
cignaling diagram illustrating the delay associated 

AO With a solution, whir»h merely forwards packets from a 
cource node to a target node during handover process - 
inq. The solution is similar to the solution utilized 
in umts in association with serving Radio Network 
Sex vex SRNS relocation. SRNS relocation is explained 

35 in 3GPP 23.060. In Figure 4 a oource node 452 receives 
a packet stream 401 sent by an upper node 450, which 
is connected to an IP network 451, At time t 0 upper 
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10 

node sends a specific packet 460 in packet stream 401. 
source node forwards packet scream further 40 2 to MS 
100 via an access network 456. At time t x MS 100 de- 
cides to start using a target node 454 instead ot 
5 source node 452 for receiving packet otreamo . At time 
Li ms ioo acknowledges last frame received via source 
nod© 452 upitig message 403. Packet 460 haa not been 
completely received, fur example the last frame from 
packet 460 may be pending. MS 100 sends a request mec- 

10 sage 403 for source node 452 indicating the abandoning 
of source* node 452 for MS 100 traffic. After receiving 
message 403, source node 452 tfLaxts forwarding all 
packets addressed to MS 100 via target node 454 as 
packet stream 4 05. Packet. BLreaiii 4 05 is forwarded by 

15 target node 454 to MS 100 as pankfit Rt-.r«am 406. At 
time t a MS 100 receives a first packet cine* MS 100 

received the last: frame via source node 452 at tim* 
t,. The time difference between t ± and t^ represents 
the gap in the receiving of packets at MS iuu, whereas 

20 the time difference between t 0 and t^ represent a delay 

in receiving packet 460 from upper node 450 to MS ioo. 
The delays explained above are intolerable for real 
Lime serviu'tsa. 

As has been illustrated in association with 

25 Figure* 2, 3 and 4, there are problems in performing 
pankp.t j=;wi hr.hed handover using current GPRS architec- 
ture and the solutions proposed in prior art. On the 
one hand, it must be possible* for an MS to receive 
packets simultaneously from a source node and a target 

30 node during the handover signaling. On the other hand, 
this is not possible in current GPRS specifications 
and leads to the rejection of forwarded frames at thfi 
MS side. 

3 5 SUMMARY OP TRB INVENTION i 

The invention relates to a method of perform- 
ing handover in a mobile communication system compris- 



VAST.OTTO 23-02-2004 15:37 MISTA- +358034900830 K£NElLEPATfEK Aeiakacpalval SIVU 013 



23-02-04 1 6:52 L ah. : PAPULA OY 



+35893AB00630 



T-43A P. 14 TyB-701 



ing a mobile node, a first and a second packet switch- 
ing node. In the method a handover condition associ- 
ated with the mobile node ie detected in the first 
packet switchinq node; the first packet switchinq node 
5 requests handover preparation from the second packet 
switching node,- logical link layer information is re- 
n©iv*r* frnm th«a f irs1- panic**- pvi tr*hi ng no/A* to the 
second packet switching node; the state in a logical 
link .1 ayp.r finhihy iR pet in the second packet switch- 

10 ing node based on the logical link layer state infor- 
mation; and logical link layer frames are sent from 
the first and second packet switching nodes to the mo- 
bile node during handover. 

The invention relates also to a method per- 

15 forming handover in a mobile communication Ryfltp.m r.om- 
prising a. mobile node , a. first and a second packet 

switching node. In the method a handover condition as- 
sociated with the mobile node is detected in the first 
packet switchinq node; the first packet switchinq node 

2 0 requests handover preparation from the second packet 
switching node; a packet is received at the first- 
packet switching node; a logical link layer Protocol 
Data Unit (PDU) is formed from data in the packet/ a 
tirst frame containing fch« lngiral link layer Protocol 

25 Data Unit (PDU) is sent to the mobile node from the 
first packet switching node; the logical link Protocol 
data Unit (PDU) ie sent from the firot packet owitch- 
ing node to the second packet switching node; and a 
second frame containing the logical link layer Proto- 

30 col Data Unit (PDU) is sent to the mobile node from 
the second packet switching node. 

The invention relates also to a method per- 
forming handover in a mobile communication system com- 
prising a mobile node, a first and a second packet 

35 switching node. In the method a handover condition as- 
sociated with the mobile node is detected in the first 
packet switching node; the first packet switching node 
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requests handover preparation from the second packet 
switching node/ at lease one ciphering parameter is 
received from the first packet switching node to the 
second packet switching node; a logical link parameter 
5 exchange is performed between the mobile node and the 
first packet switching node,- ana logical link layer 
framoc aro sont from the firefc and aeoond paaket 
switching nodes to the mobile node durinq handover. 

The invention relates aloo to a method per- 

10 fuxminy handover in «t mobile communication system com- 
prising a mnbi 1 p. nndn, f itb^ and a second packet 

switching node. In the method a first logical link 
layer entity is formed in the* mnbi. L p. nnriP.; a handover 
condition is detected in the mobile node; a second 

15 logical link layer entity is formed in the mobile 
node; logical link layar frames aire sent from the 
first and SRcond packet switching nodes to the mobile 
node during handover; handover completion ie detected; 
and logical link layer parameters between the mobile 

2 0 node and the second packet switching node are renego- 
tiated after the detecting of the handover completion 
if the logical link layer parameters are not suitable. 

The invent- ion relates a.lau tu a ayateiu, which 
comprises a mobile node, a first and a second packet 

25 switching node. The system further comprises: eiqnal- 
ing means in the first packet switching node for de- 
tecting a handover condition associated with the mo- 
bile node, requesting handover prfiparfltinn from the 
second packet switching node and sending logical link 

30 1 ayp.r information to the second packet switching node; 
signaling means in the second packet switching node 
for receiving logical link layer information from the 
first packet owitching node; control means in the sec- 
ond packet switching node arranged to set the state in 

35 a logical link layer entity based on logical link 
layer information from the first packet switching 
node; and control meane in the first packet switching 
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node arranged to aend logical link layer frames to the 
mobile node during handover. 

The invention relatee alco to a pyatem, which 
comprises a mobile node, a first and a second packet 
5 switching node. The oyotem further comprises; signal 
ing means in the first packet switching node for de- 
tecting a handover condition aooociatcd with the mo 

bile node and requesting handover preparation from the 
oecond packet awitching node; logical link layer meana 

10 in said first packet switchinq node for forming logi- 
cal. 1 ink layer Protocol Data Units (PDU) and sending 
said logical litik layer Protocol Data Units (PDU) to 
sairi flenond packet switching node; and logical link 
layer inediiti in baid second packet switching node for 

15 Bending said logical link layer Protocol Data Units 
(PDU) transparently to eaid mobile node . 

The invention relates also to a system, which 
comprises a, mobile node, a first and a second packet 
switching node. The system further compriRRfl: signal - 

2 0 irig meano in the firot packet switching node for de 

tectlncf a handover condition associated with the mo- 
bile node, requesting handover preparation from the 
second packet switching node and pending at least one 
ciphering parameter to the second packet switching 

25 node; signaling means in the second packet switching 
node for receiving at least one ciphering parameter 
from the first packet switching node; locjica.1 link 
layer means in the first packet switching node for 
performing a logical link parameter exchange with the 

30 mobile node. 

The invention relatee also to a system, which 
comprises a mobile node, a first and a second packet 
owitching node. The system further comprises; control 
means In the mobile node arranged to form a first 

35 logical link layer entity in reeponee to connection 
establishment and a second logical link layer entity 
in response to a handover condition; oignaling meana 
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in the mobile node for detecting the handover condi- 
tion and a handover completion; logical link layer 
means in the mobile nude arranged to renegotiate logi- 
cal link layer parameters with the. second packet 
5 switched node aTLer the handover completion if the 
logical link layer parameters are not suitable. 

Ixi one embodiment o£ the invention, the mo- 
bile node is a mobile terminal, for example, a UMTS 
terminal, a GSM terminal, a GPRS terminal, a WLAN ter- 
10 minal or a terminal within an arbitrary cellular radio 
system. 

in one embodiment of the invention, the mo- 
bile node is a mobile computer, for example, a laptop 
computer, palmtop computer or a personal digital as- 

15 eistant (PDA) . 

In one embodiment of the inventiuu, the mo- 
bile communication eyotem is a General Packet Radio 
Service (GPRS) , the first and second packet switching 
nodes arc Serving GPRS Support Nodes (SGSN) and r.he 

20 logical link layer is GPRS Logical Link Control (LLC) 
and th« logical link parameter exchange is Logical 
Link Control (LLC) exchange Identification (XID) nego- 
tiation. In one embodiment at the invention the second 
packet switching node is a Dase Station Subsystem 

25 (BSS) node, foir example, a base station controller or 
a base station. In one embodiment of the invention, 
the first or the. second packet switching node is a 
node, which performo the forwarding and switching of 
data packets at link layer. The invention is not re- 

3 0 etriefced to packet switching nodec that switch packets 
at network layer level in the manner of e.g. IP 
routers. By packets are meant herein throughout this 
disclosure data packets pertaining to any protocol 
layer, for example, network layer packets, link layer 

35 frames. Asynchronous Transfer Mode (ATM) cells. 

In one embodiment of the invention, the logi- 
cal link parameter exchange is performed in rcoponce 
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ho the detection of handover condition at the first 
packet switching node . 

In one enibudiment of the invention, the first 
logical link layer entity in the mobile node is re- 
b moved after the detecting of handover completion. 

In one embodiment of the invention, the at 
least one ciphering parameter is received f*rnm thf>. 
first packet switching node to the second packet 
switching node when the first packet switching node 

10 request* handover preparation from the second packet 
switching node- This means that the at leapt one ci- 
phering parameter is sent from the first packet 
switching to the second packet switching in the mes- 
sage that requests handover preparation. 

15 In one embodiment of the invention, the logi- 

cal link layer iriiTuxiuciLion is i-ec«ived from the firat 
packet switching node to the second packet switching 
node when the first packet switching node requests 
handover preparation from the second packet switching 

2 0 node. This means that the logical link layer informa- 
tion ic sent from the first packet switching node to 
Lhe second packet switching in the message that re- 
quests handover preparation. 

In one embodiment of the invention, the logi- 

25 cal link parameter exchange is performed in response 
to the condition where the mobile node receives an LLC 
frame, which has a duplicate flag set. The duplicate 
flag indicates the duplication of the LLC frame for 
handover purposes. In one embodiment of Uhe invention, 

30 the duplicate flag is only accepted by the mobile node 
while handover is being performed. Otherwise, the re- 
ceiving of the flag results in an error indication to 
the peer LLC-entity. 

In one embodiment of the. invention, the logi- 

35 cal link layer means in the mobile node and in the 
first and second packet switching nodes are repre- 
sented by one or many Logical Link Control (LLC) enti- 
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IS 

tip.s, a Logical Link Management- Entity (LLME) and a 
multiplexing entity associated with them. On transmis- 
sion the multiplexing entity generates and inscrto the 
PCS , performs a frame ciphering function and provides 
b SAPI -based logical link control layer contention reso- 
lution between the various logical link entities . The 
furiculuua jjeifurmed by multiplexing entity and LLME 
are described in 3GPP specification 23*060. 

In one embodiment of the invention, the con- 

10 trol means in the first and second packet switchinq 
nude comprise the higher protocol layer entities above 
the login* 1 link layer. For example, in a SGSltf the 
control means may comprise the relay layer entities, 
the SNDCP layer entities and the GTP layer entities. 

15 in one embodiment of the invention, the con- 

trol means in the mobile node comprise the higher pro- 
tocol layer entities pertaining to the GPRS user 
plane . 

In one embodiment of the invention, the sig- 
20 naling means In the mobile node comprise the signaling 
protocol© uedd to firjmwunicate with the tirst and the 
second packeL switching nodes- In a GPRG mobile termi- 
nal the signaling means comprises the GPRS control 
plane signaling protocol stack entities. In one em- 
25 bodiment of the invftnhion, the actual mobility manage- 
ment and radio control related application logic are 
performed in control means or in separate uouLrol 
means in association with signaling means. In this em- 
bodiment the exchange of signalinq messuyes is handled 
30 by eaparate meane reserved for the task. 

in one embodiment of the invenLion, the sig- 
naling meane in the first and the second packet 
switching nodes comprise Lhe signaling protocols used 
to communicate with the mobile node. Tn a SGSN the 
35 signalinq means comprises the GPRS control plane sig- 
naling protocol stack entities. 
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1"7 

In one embodiment of the invention, the send- 
ing of logical link layer frames or any other messages 
between the mobile node and the packet owitohing nodes 
ic performed via a radio arr.ftss network so that the 
5 frames and messages are forwarded by one or many in- 
termediate network elements such as base station con- 
Uollera, radio net wo irk controllers and base trans- 
ceiver stations, in one embodiment of the invention, 
the firat and the second packet cwitehing nodes are 

10 directly connected to base transceiver stations and 
manage the radio network control procedures direct-.! y. 

The benefits of the invention axe associated 
with improved quality of service. With the invention 
it is now possible to provide a continuous packet 

15 stream to a mobile station during handover. 

BRIEF DESCRIPTION OF THE DRAWINGS: 

The accompanying drawings, which are included 
r.o provide a further understanding of the invention 
20 and constitute a part of this specification, illus- 
trate embodiments of the invention and together with 
th© description help to explain the principles of Che 
invention. In the drawings; 

Pig. 1 is a block diagram illustrating the 
25 prior art architecture and the protocol stacks in a 
General Packet R*rlio Service (GPRS) system in associa- 
tion wiLh the GSM/EDGE Radio Access Network (CERAN) ; 

Fig. 2 is a block diagram illustratiny Gen- 
eral Packet Radio Service (GPRS) network architecture 
3 0 and problems in prior art associated with duplicated 
packet forwarding ; 

Pig. 3 is a signaling diayram illustrating 
signaling during a packet switched handover in prior 
art; 

35 Pig, 4 ie a signaling diagram illustrating 

the delay associated wiLh a solution, which merely 
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forwards packets from a source node to a target node 
during handover processing; 

Fig, 5 is a signaling diagram depicting one 
embodiment of packet switched handover method utiliz- 
5 ing state transfer, according to the invention; 

Pig. 6a is a block diagram depicting one em- 
bodiment uC petukct switched handover* method utiliaino 

frame forwarding via Serving GPRS support Node (SGSN) , 
according to the invention; 

10 Fig. 6b is a block diagram depicting one em- 

bodiment of packet switched handover method utilizing 
frame forwarding directly to target Base Station Sub- 
system, according to the invention; 

Fig. 7 is a signaling diagram depictiug one 

15 embodiment of packet cwitohed handover method utiliz- 
ing logical link parameter react, according to the in- 
vention; 

Fig, 8 is a block diagram depicting one em- 
bodiment of packet switched handover method utilizing 
20 duplicate logical link control entities, according to 
the invontion; 

Fig. 9 ifi a signaling diagram depicting one 
embodiment of packet switched handover method utiliz- 
inq a duplicate frame indicator, according to the in- 
25 ventiori; 

Fig, 10 io a flow chart depicting one embodi- 
ment of packet switched handover meLhod utilizing con- 
text transfer, according to the invention; 

Fig, 11 is a flow chart depicting one embodi- 
3 0 merit of packet switched handover method utilizing 
frame torwarding, according to the invention; 

Fig. 12 is a flow chart depicting one embodi- 
ment of packet switched handover method utilising 
logical link reset, according to the invention; 
35 Fig. 13 ib a flow chax*t depicting one embodi- 

ment of packet switched handover method utilizing du- 
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plicate, logical link control entities, according to 
the invention; 

Fig. 14 is a flow charL depicting one embodi- 
ment, of packet switched handover method utilizing a 
S duplicate trame indicator, according to the invent ion; 

Pig. 15 illustrates a Serving GPRS .Support: 
Noae (fcStib'N) in one emfcodiilienL u£ Lhc invention, ftnd 

Pig. 16 illustrate* a mobile node in one em- 
bodiment of the invention. 

10 

DETAILED DESCRIPTION OP THE EMBODIMENTS i 

Reference will now be made in detail to the 
eiubodimente of the present invention, examples of 
which are illustrated in the accompanying drawings. 

15 Figure 10 ic a flow chart depicting one em- 

bodiment of packet switched handover, which utilises 
state transfer using a signaling illustrated in Figure 
b. The signaling is performed in GPRS system architec- 
ture r which is illuetrated in Figure 2, At step 1000 

20 it ie checked if handover occurs . In case there is 
handover MS 100 sends radio quality measurement infor- 
mation pertaining tu neighboring cello to source BSS 
262 using message 301. Baaed on the measurement infor- 
mation source BSS 262 determines that handover io re- 

25 quired. The determination is performed using an algo- 
rithm that is executed in a Base station Controller 
(BSC) w-ifchin the source BSS 262, At time t 0 source BSS 
262 determines that handover io to be performed to a 
new cell, which ip in r.he area of a new SGSN, which ia 

30 SQ3N 204. Source BBS 262 oende a PS Handover Required 
message to old SGSN 202. The meeeciye comprises, 

for instance, the source cell, the target cell, TLLI , 
cause and a transparent container. SGSN 202 determines 
based on the target cell if the handover is an intra - 

35 or inter-SGSN handover. SGSN 202 determines the iden- 
tity of the new SGSN and sends a Prepare PS Handover 
Request message 303 to SGSN 204, 
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At stey 1002 the state pertaining to the 
logical link is obtained by the LLC-entity in SGSN 
204. This is achieved so that Prepare PS Handover Re- 
quest mesBage carries LLC state information element 
5 500, LLC state information element S00 comprises in- 
formation that is used to synchronize LLC-entities in 
SGSN 202 and 3G0N 204. Information oUment 500 com- 
prises at least the session key Kc, the IOV values for 
both modes of operation, both LFN values and the four 

10 OC values. SRSN 204 stores information element 500 un- 
til SGSN 202 forwarde packets to ir. The handover sig- 
naling between network elements continues as explained 
in association with Figure 3. 

At step 1004 when a first, forwarded packet is 

15 received from SGSN 202, an LLC entity is initialized 
in SGSN 204, During initialization SGSN 204 uses in- 
formation element 500. By having information element 
500 and the LLC state information in it, it io poooi- 
blc for SGSN 204 to construct an LLC-entity, which is 

20 an exact replica at die LLC-entity in sggn 202 from MS 
100 point-, of view. Thereupon, MS 100 is able to re- 
ceive LLC frames from both LLC-cntitiec without notic- 
ing a difference. In one embodiment of Lhe invention 
the LLC- entity in SGSN 204 is initialized and started 

2* already after SGSN 204 has received message 303 and xxu 
packets to be forwarded have yet been received by SGSN 
204. An step 1006 SGSN 204 starts forwarding packets 
received via SGSN 202 using the LLC-entity constructed 
and initialized at seep 1006. 

3 0 Figure 11 is a flow chart depicting one em- 

bodiment of packet switched handover, which utilizes 
frame forwarding in a systftm as illustrated in Figure 
6a or 6b. At step 1100 3GSN 202 waits for a message 
from source BSS 26?. indicating that handover is re- 

3 5 auired. In one embodiment of the invention the hando- 
ver indication may alfio be received from MS 100. When 
the message is received method continueo in step 1102. 
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At step 1102 SGSN 202 waits for an event where SGSN 
202 rccciveo a packet 610 from GGSN 200 # which is the 
ti rf?r. user plane packet after the start of handover. 
At this event a first LLC frame 614 that carriftfi data 
5 from packet 610 is to be sent by SGSN 202. When the 
event occurs packet 610 is received by an SNDCP entity 
600 in SGSN 202 vid the OTP and relay laycro ao illus- 
trated in Figure 1. 

Packet 610 is received to SGSN 202 via tunnel 

10 210. The SNDCP entity 600 performs packet segmentation 
for pctcket 610 and other SNDCP level taoke and issues 
a request to an f.LC-entity 2 52 to eend first LLC-frame 
614. The request is issued in the form of an LLC Serv- 
ice Data Unit (SDU) . At step 1104 LLC-entity 252 pre- 

15 pares an LLC-PDU using the information contained in 
LLC-SDU and the LLC-entity 252 state variable* . At 
step HOC LLC-entity 252 oende the prepared LLC-PDU in 
a first LLC- frame 614 to source BSS 262 and BSC 212 
therein. 

20 At Step 1108 LLC-entity 252 passes the LLC- 

PDU in a oooond LLC-fram<? 63 6 fcn a frame forwarding 
entity 604 in association with SNDCP entity COO • It 
should be noted that RP.nnnd LLC-frame 61b is a dupli- 
cate o£ LLC-frame 614. Frame forwarding entity 604 

25 sends the second LLC-frame 616 to SGSN 204 using a 
conuecLion 241, which tunnels LLC-frames prepared by 
LLC-entity 252 to SGSN 204. connection 241 is, for ex- 
ample, a GTP tunnel established between SGSN 202 and 
SGSN 204 tor the transparent forwarding of LLC-frames. 

3 0 The second LLC-fraun* GIG is received by LLC-entity 606 

in SGSN 204. LLC-entity 606 is configured to receive 
LLC framec via connection 241 and forward them trans- 
parently towards tarqet BSS 264. The transparent for- 
warding means in this case that the LLC-entity does 
35 not alter the LLC- frame fields indicatiny LLC-entity 
252 state. In one embodiment of the invention, relay 
LLC PDU formed fxum LLC-frame 616 is not relayed 
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through SNDCP protocol entity in SQ3N 204- In another 
embodiment of the invention r.hft LLC PDU tram LLC- frame 
616 is relayed Lhrough protocol entity chain GTP- 
SNDCP-LLC-BSSGP in order to be sent tn target BSS 2&4. 
5 In one embodiment of the invention illus- 

trated in Figure fib SUSN 202 passes second LLC-frame 
616 directly to target DCC 26d. Thie ip achiovod so 
that a connection 241b is formed between SGSN 2 02 and 
tarqet BSS 264. This is achieved so that at etep 1108 

10 is omitted from fchfi method, instead, at step 1110 LLC- 
entity 252 passes the LLC-FDU in a second LLC-frame 
616 to a frame forwarding entity 604b in association 
with CNDCP entity 600. Frame forwarding entity 604b 
sends the second LLC- frame 616 to target BSS 264 using 

15 connection 241b. Target BSS 264 is configured to re- 
ceive LLC-frame 616 and other duplicate LLC-framea for 
handover and to prepare them for transmission to MS 
100. 

Figure 12 is a flow chart depicting one p.m- 
20 bodiment of packet switched handover, which utilises 
lo^jioAl link r*s*»t achieved using a signaling illus- 
trated in Figure 7. The signaling is performed in GPRS 
system architecture, which is illustrated in Figure 2, 
At step 1200 it is checked if handover occurs. In case 

2 5 thftrc ia handover MS 100 sends radio quality measure- 

ment information pertaining to neighboring cells to 
source hss 262 using message 301. Based ua Lhe meas- 
urement information source BSS 262 determines that 
handover is required. The determination is performed 

3 0 using an algorithm that ie executed in a Base Station 

Controller (BSC) within the source BSS 262. At time t 0 
source BSS 262 determines that handover i 53 to be per- 
formed tu a new cell, which is in the area of a new 
SGSN, which is SGSN 204. Source BSS 262 sends a PS 
35 Handover Required meaaaye 302 to SGSN 202. The message 
comprises, for instance, the source cell, the target 
cell, TLLI , cause and a transparent container. SGSN 
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2 02 determines based on the target cell if the hando- 
ver 1r an intra- or inter -SGSN handover. SGSN 202 de- 
termines the identity of a new SGSN, which in this 
case is SGSN 204, and sends a Prepare PS Handover Re- 
5 quest message 303 to SGSN 204. 

At step 1202 cipher parameters pertaining to 
Lhe logical link aire obtained by the LLC entity in 

SGSN 204. This is achieved so that Prepare PS Handover 
Request message carries cipher parameter information 

10 element voo. information element 700 comprises, for 
example, the session key and any other parameters 
not re- negotiated at during XlD-reset procedure. At 
□tep 1204 SGSN 202 starts XID-recet procedure so that 
LLC -entity 2 52 in SGSN 202 sends an XID command mes- 

15 cage 701 to MS 100 via source BSS 262. XID command 
message 701 includes information on LLC parameters 
such as, for example, LLC version number, IOV value*, 
retransmission timeout, maximum number of retransmis 
sions, maximum information field lengths in r.he r.wo 

20 acknowledgement modes, frame buffer sizes in uplink 
ariri downlink direction, window sizes in uplink and 
downlink directions and layer-3 parameters. XID com 
mand message 701 proposes LLC parameter values that 
correspond to initial LLC values set when a new SGSN 

25 initializes its LLC-entity. At the receipt of XID com- 
mand message 701, MS 100 eets LLC parameters to the 
values proposed and issues XID response message 7 02 
acknowledging the proposed parameter values. In one 
embodiment of the invention MS 100 is configured lo 

30 accapt the paramctero propooed. by SGSN 202 automati- 
cally when it is aware that a handover prucesB is 
pending. In one embodiment of the invention MS 100 ac- 
cepts a downlink PDU automatically from SGSN 204 if it 
is t lagged accordingly and if it is received during 

3 5 handover . 

At step 1206 SGSN 204 starts receiving pack- 
ets forwarded from SGSN 202. In Figure 7 such packets 
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are carried in packeL stream 3 08. SGSN 204 initializes 
its LLC-entity 254 to have initial Tj»n parameter val- 
ues. The ixiiLial values cori-eepond to the LLC- 
parameter values negotiated between SGSN 202 and M.9 
5 100 during XID-reset procedure at step 1204 . There 
upon, RC?SN starts sending the forwarded packets 

towarda MO 100. Aftcrwardo, GGSN 304 and MS X00 may 

negotiate more optimal LLC parameters. Typically the 
re-negotiation of LLC parameters is performed after 

10 routing area update. 

Figure 13 io a flow chart depicting one em- 
bodiment ot packet switched handover, which utilizes 
illuotrated in Figure a. At step 1300 MS 800 has only 
one LLC-entity, which is first LLC-entity 802, First 

15 LLC-entity 8 02 is the peer entity for LLC-entity 252 
in SGSN 202. There is axi LLC eoimeuLion 842 between 
LLC-entities 252 and 802, LLC connection 842 carries a 
packet uLrediu originating from GGSN 200 to MS 800. M3 
800 waits for a condition where handover is required. 

20 Thiy la determined based on, for example, a handover 
nnmmand raaeived from ESS 262. When the condition is 
detected the method continues in step 1302. At step 
1302 MS 100 constructs a second LLC-entity 604, which 
exists simultaneously with firot LLC-entity 802 at 

25 least during handover. Second LLC-entity B04 ie rhe 
peer entity for LLC entity 254 in SGSN 204. At etep 
1304 MS 800 initializes second LLC-entity 804. The LLC 
parameters are initialised to values compatible with 
the values to which SGSN 204 initializes the LLC p*- 

30 rametero while it initializes LLC-entity 254 at step 
1306. At etep 1306 SGSN 204 receive* packets forwarded 
from SGSN 202 via a tunneling connection 241. Timnel - 
ing connection 241 is, for example, a GTP tunnel. SGSN 
204 sends the forwarded packets towards MS fl00 using 

35 LLC connection 644, which it sets up between LLC- 
entities 254 and 804. At step 130R MS ROCl nhecks if 
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handover is finished. If handover is not finish 
method continues an step 1306. 

When the handover is finished LLC connection 
842 between LLC-entities 252 and 802 is no longer used 
b to carry LLC-frames. In one embodiment of the inven- 
tion at step 1310 MS &QQ ChecKs if LLC parameters per 
Ldiuiiiy to LLC connection 844 are smitahl* f-alHng into 
consideration, for example, the radio conditions at 
the cell served by BTS 224. MS 800 may also readjust 

10 the parameters depending on available memory and the 
data rate on LLC connection 844 . In on* embodiment of 
t-.hA invention LLC parameters at LLC-entity 254 are 
initialized firot to moderate values, which are made 
suitable tor most mobile stations under different ra 

15 dio conditions. Mobile stations may have also varying 
memory sizes and software vejriione. Fojt example, in- 
formation field lengths, frame buffer and window sizes 
may be first set to values lower than would otherwise 
be negotiated between peering libC-entities . If MS 800 

20 determines that LLC parameters arc not suitable, it 
readjust* th*m to different values at step 1312. The 
parameters are to be readjusted, for example, using an 
XTO rftset procedure involving the exchanging of XID 
command and XID recponee between LLC-entities RD4 and 

25 254. If parameter values are suitable no readjusting 
is needed. 

in one embodiment of the invention, MB 800 
removes the first LLC-entity, which was used prior to 
handover, after the handover is complete. At step 1314 

30 MS 000 performs the procedures necessary for removing 
LLC- entity 802, which is no longer used- MS 800 may 
also remove LLC^entity 802 directly after step 1308 
before checking whether the LLC parameters are suit- 
able. The removing of LLC-entity comprises, for e^aui- 

3 5 pie, the releasing of memory reserved for the use of 
LLC-entity 80?. and LLC connection 842 in MS 800. Simi- 
larly, information pertaining to LLC-entity 802 and 
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T.I*C connection 842 may be removed from memory tables 
maintained in MS 800. 

Figure 14 is a flow chart depicting one em- 
bodiment of packet switched handover method, which 
5 utilize* a duplicate frame indicator conveyed and 
processed using a signaling illustrated in Figure 9. 
The biyualincj is performed in GPP,S system arnbitec- 
ture, which in illustrated in Fiqure 2. At step 1400 
it is checked if handover occurs- In case handover oc- 

10 curs MS 100 sends radio quality measurement informa- 
tion pertaining to neighboring cells to pnurce BSS 262 
using message 301 • Based on the measurement informa 
tion source BSS 262 determines that handover is re- 
quired. The determination is performed using an algo- 

15 rithm that is executed in a Ba pp. Station controller 
(BSC) within Che source BSS 262. At time t 0 source BSS 
262 determines that handover is to be performed to a 
new cell, which is in the area of a new SGSN, which is 
SGSN 204. Source BSS 262 sends a PS Handover Required 

20 message 302 to SGSN 202. The mcsoage comprises, for 

in*t.*n«i, the source cell, the target cell, TLLI, 
cctuae and a transparent container- SGSN 202 determines 
based on the target cell if the handover is an intra - 
or inter-SGSN handover. SGSN 202 determines the iden- 
2 5 tity nf a new SGSN, which in this case is SGSN 204, 
and sends a Prepare PS Handover Request message 30^ to 
STCSN 2 04. 

At step 1402 cipher parameters pertaining to 
the logical link are obtained by the LLC- entity in 

30 SGSN 204, Thia ia achieved so that Prepare PS Handover 
Request message carriea cipher parameter information 
element 900, information elemant 700 comprises, for 
example, Lhe session key ICc and any other parameters 
not re-negotiated at during a XID-reset procedure. 

35 At step 1404 SGSN 204 waits for packete for- 

warded from SGSN 202 to it. When such a packet ie re- 
ceived in message 308, the method continues at step 
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141)6. At seep 1406 ail SNDCP entity in SGSN 204 indi- 
catec to LLC-entity in 204 while requesting the 

sending of an LLC-SDU that the LLC SDU ic a first LLC- 
SDU comprieing data from packets torwarded from SGSN 
b 202 to SGSN 204. The LLC-PDU is therefor© a duplicate 
of another LLC-PDU sent from SGSN 202. LiLC-entity in 
SGSN 204 6cts o duplicate for handover flag in 1-hft 
header of the LLC-PDU to be sent. The flag may be car- 
ried in, lor example, in one of the reserved bits in 

10 LLC address field or in one of the UI uontrol field 
bits. Therefore, no extra bite are needed in LLC-PDU 
header. LLC parameters are set to default handover 
values. The default valuap may be standardized so that 
optimization is maximized or normal default values are 

15 used. When MS 100 receives the I.T.C-PDU in an LLC 
frame, it detects that the duplic*t* for handover bit 
is act. At step 1408 MS performs implicit XID-reset 
for the LLC-entity in it. In implicit XID rcoet the MS 
100 acta automatically the LLC parameters to values, 

20 which are ^umpatible with values set by LLC-entity in 
flGSN 20* whan it ia first created and initialized. Im- 
plicit XID-reeet is required in MS 100 before it is 
ablp. to process any LLC frames from SGSN 204. For ex- 
ample, this is due to the differing ciphering parame- 

25 ters, for example overflow count, which have not b««n 
received at step 1402. 

Figure 15 illustrates a Stsxvinq GPRS Support 
Node (SGSN) in one embodiment of the invention. SGSN 
lbUU comprises a siqnaliny entity 1504, which communi 

30 catas with a logical link layer entity 1506. Signaling 
entity 1504 performs GPRS control plane signaling. 
Logical link layer entity carries both control 

plane and uaer plane messages as specified in 3GPP 
23.060 pertaining to LLC. Tn the embodiment of the in- 

lb vention disclosed in association with the description 
of Figures 6 and 11 logical link layer entity 15 06 is 
responsible for forming logical link layer Protocol 
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20 

Data Units (PDU) and sendinq the logical link layer 
Protocol Data Unite (PDU) to new SGSN. In one embodi- 
ment of the invent: ion the sending of the logical link 
layer- PDUs to new SGSN is achieved so that logical 
5 link layer entity 1506 passes the PDUs to control en- 
tity 1502, which sends them via, for example, a gtp 
entity IblU to the new SGSN. In one embodiment o£ fch-? 
invention signaling entity 1504 is responsible for de- 
tenting handover conditions, requesting handover 
10 preparation from other SGSNs, receiving handover 
preparation requests from other SGSNs, sending logical 
link layer otate information, ciphering parameters and 
other information to other SGSNs. In one embodiment of 
the invention, the actual mobility management and ra- 
Ib dio related application procedures associated with 
signaling manages received to signaling entity 1504 
are performed by control entity 1502 or by a separate 
control entity within signaling entity 1504. In one 
embodiment of the invention control entity 1502 is re- 
20 sponsible, for example, for setting the state in logi- 
cal link layer entity 1£0€ baeod on lonfioal l ink , layer 
information received from another SGSN and sending 
logical link layer frames to mobile, node during hando- 
ver. The actual sendiny of logical link layer frames 
2D is performed via lower protocol layers 1508. The ar- 
rows in figure 15 illustrate directions of information 
flows between the entities within SGSN IhUG. 

Figure 16 illustrates a mobile node in one 
embodiment of the invention, in Figure 16 mobile node 
30 is more specifically a OPRG mobile terminal. Mobile 
node 1600 nompriaes a signaling entity 1604, which 
communicates with a logical link layer entity 1606, 
Logical linX layer entity 1606 carries both control 
plane and user plane messages as spenitied in 3GPP 
3 5 23.060. In one embodiment of the invention signaling 
entity 1604 ic responsible for receiving signaling 
messages from the base stciLion subsystem and detects 
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20 



10 



handover conditions and handover completion based on 
received signaling massages. Logical link layer entity 
1606 performs the Logical Link Control (LLC) protocol 
related tasks. In the embodiment of the invention dis- 
closed in association with the description of Figure 
12 logical link layer entity 1606 is arrariyed to rene- 
gotiate logical link layer paramctcro with new SOSM 
after the handover completion. Mobile station 1600 
comprises also a control entity 1602, which performs 
higher protocol layer related tasks and overall co- 
ordination uC communication. In one embodiment of i-Mt± 
invention control entity 1602 is arranged to form a 
firaL logical link layer entity during connection es- 
tablishment procedure and a second logical link layer 
15 entity in response to a handover condition. The arrows 
in Figure 15 illustrate directions of information 
flaws bwLwean fch* entities within mobile node 1600. 

It is Obvious to a person skilled in the art 
Lhat with the advancement o£ technology, thp. basic 
2 0 idea of the invention may be implemented in vazrioue 
wayo . The invention and embodiments are thus not 

limited to the examples described above/ instead they 
may vary within th<=> scope of the claims. 
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CLAIMS: 

1 . A method o£ performing packet switched 
handover in a mobile communication network, comprising 
a mobile node, a first and a second packet switching 
5 node, the method comprising: 

detectiny a handover condition associated with 
said mobile node in said tirst packet switching node; 

said first packet switching node rcqucoting hando- 
ver preparation from said RP.nnnd packet switching 
10 node; 

receiving logical link layer information from said 
first packet switching node to said second packet 
switching node; 

setting the state in a logical link layer entity 
15 in said second packet switching node based on said 
logical link layer state information; and 

sending logical link layer franwy rrom said first 
and second packet switching nodes t*r> said mobile node 
during handover. 
20 2. The method according to claim 1, wherein 

said mobile communication network is a General Packet 
Radio Service (GPRS) network, said first and second 
packet switching xxudes are Serving GPRS Support Nodes 
(SGSN) and said logical link layer is GPRS T.ngical 
25 Link Control (LLC) « 

3. A method ot performing packet switched 
handover in a mobile communication network/ comprising 
a mohiie node, a first and a second packet switching 
node, the method comprising: 
3 0 detecting a handover condition associated with 

said mobile node in said first packet switching node; 

said first packet switching node requesting hando- 
ver preparation from said second packet switching 
node ; 

35 receiving a p*r»kah at said first packet switching 

node / 
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forming a logical link layer Protocol Data Unit 
(PDH) from data in said packet 

sending a first frame containing said logical link 
layer Protocol Data Unit (PDU) co said mobile node 
5 from said first packet switching node; 

sending said logical link Protocol data unit: (PDU) 
Tiom said firot packet owitehing nods to said second 
packet switching node; and 

eending a aecond frame containing said logical 
10 link layer Protocol Data Unit (PDU) to eaid mobile 
node from eaid second packet swit-.ching node. 

4. The method according to claim 3, wherein 
eaid mobile communication network is a General Packet 
Radio Service (GPRS) network, said first and aecond 

15 packet switching nodes are Serving GPRS Support Norths 
(SGSN) and gaid logical link layer is GPRS Logioal 
Link Control (LLC) . 

5. The method according to claim 3, wherein 
oaid mobile communication network iB a Cieneral Packet 

2 0 Radio Service (GPRS) network, paid firot packet 
owitching nod»c i * a Serving GPRS Support Node (SGSN) , 
said secuud packet switching node is a Base Station 
Subsystem (RflR) node and said logical link layer is 
GPRS Logical Link Control (LLC) . 

2* 6 * A method of performing packet switched 

handover in a mobile communication network, comprising 
a mobile node, a first and a aecond packet switching 
node, the method comprising: 

detecting a handover condition associated with 

30 said mobile node in said first packet switching node; 

said first packet- switching node requesting hando 
ver preparation from said second packet switching 
node i 

receiving at least one ciphering parameter from 
35 said first packet switching node to said second packet 
switching node; 
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performing a logical link parameter exchange be- 
tween said mobile node and eaid fixwt packet switching 
node ; and 

sending logical link layer frames from said first 
5 and second packet switching nodes to eaid mobile node 
during handover . 

7- The method according to claim 6. wher«?in 
paid Tragical link parameter exchanqe ie performed in 
response to a condition where eaid mobile node re- 
in ceives a logical link layer frame, which has a dupli 
cate flag set. 

8. The method according to claim 6, wherein 
oaid mobile communication network is a General Packet 
Radio Service (GPRS) network, eaid first and second 
15 packet switching nodes are Serving APRS Support Nodes 
(SG3N) and eaid logical link layei- is Logical 
Link Control (LLC> and said logical link parameter ex- 
change is Logical Link Control (LLC) exchange Identi- 
fication (XID) negnt-.iar.ion. 
20 S . A method of performing packet switched 

handover in a mobile communication network, comprising 
a mobile node, a first and a cecond packet switching 
node, the method comprising: 

forming a first logical link layer entity in said 
25 mobile node; 

detecting a handover condition in said mobile 
node ; 

forming a second logical link layer entity in said 
mobile node? 

30 sending logical link layer frames from said first 

and second packet switching nodes to said mobile node 
during handover; 

detecting handover completion; and 
renegotiating logical link layer parameters be- 
35 tween eaid mobile node and said cecond packet switch- 
ing node after said detecting of said handover comple- 
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tion if the logical link layer parameters are not 
suitable . 

10. The method according to claim 9, wherein 
said first logical link layer entity in said mobile 

5 node is removed after said detecting of handover com- 
pletion. 

11. The method aooording to claim 9, wherein 
said mobile communication network ia <a General Packet 
Radio Service (GPRS) network, said first and second 

10 packet switching nodes arc Serving GPRS Support Nodes 
(SG.9N) and P«iH logical link layer iB GPRS Logical 
Link Control (LLC) . 

12. A system comprising a mobile node, a 
Tirol and a second packet switching node, the system 

15 further comprising: 

signaling meane in. said first packet switching 
node for detecting a handover condition associated 
with aaid mobile node, requecting handover preparation 
from said second packet switching node and sending 

20 logical link layer information to said second packet 

switching node; 

signaling means in said second packet switching 
node for receiving logical link layer information fi'om 
said first packet switching node; 

25 control means in said second packet switching node 

arranged to set the state in a logical link layer en- 
tity based on logical link layer information from said 
first packet switching node; and 

control means in said first packet switching node 

30 arranged to send logical link layar frames to said mo- 
bile node during handover. 

13. A system comprising a mobile node, a 
first and a oecond packet switching node, the system 
further comprising: 

35 signaling means in aaid firot packet switching 

node for detecting a handover condition associated 
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with said mobile node and requesting handover prepara- 
tion from said second packer switching node; 

logical link layer means in said first packet 
switching node for forming logical link layer Protocol 
5 Data Units (PDU) and sending said logical link layer 
Protocol Data Units (PDlT) no said second packet 
Dwitching node ; and 

logical link layer means in said second packet 
switching node for sending said logical link layer 
10 Protocol Data Units (PDU) transparently co said mobile 
node, 

14. A system comprising a mobile node, a 
first and a second packet switching node, the system 
further comprising: 

15 signaling means in said first packet switching 

node fox* tic Let; Liny ci handover condition associated 
with said mobile node, requesting handover preparation 
from said second packet switching node and sending at 
least one ciphering parameter to said, second packet 

2 0 switching node; 

«■> gn^ling means in said second packet switching 
node for receiving at least one ciphering parameter 
from said first packet switching node; 

logical link layer means in said first packet 

2 5 switching node for performing a logical link parameter 

exchange with said mobile node. 

15. A system comprising a mobile nude, u 
first and a second packet switching node, the system 
further comprising: 

3 0 control meano in aaid mobile node arranged to form 

a first loqical link layer entity in response Lo con- 
nection establishment and a second logical linlc layer 
entity in response to a handover condition; 

signaling means in said mobile node tor detecting 
3 5 the handover condition and a handover completion; 

logical link layer means in said mobile node ar- 
ranged to renegotiate logical link layer parameters 
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with said second packet switched node after the hando- 
ver completion if Che loqical link layer parameters 
are not cuitable. 



VAST OTTO 23-02-2004 15:37 MISTA- +35893480083O KSNELLEPATREK As i akaspal va I SIVU 038 



23-02-04 16:59 Lah. :PAPULA OY +35B934B0Q63D T-434 P.39/5B TyB-701 

L5~ 1 



ABSTRACT OF THE DISCLOSURE 

Thft invention relates to a 
method and system for performing packet 
switched handover in a mobile communica- 
tion network. The system comprises a mo- 
bile node, a tirst and a second packet 
switching node. The method enables the 
parallel sending of logical link layer 
frame© farom the first and the second 
packet switching node. This i* achieved 
so that the mobile nod© does not reje.nr. 
incoming frames received from two logi- 
cal link layer entities having different 
states- The benefits of the invention 
are related to improved quality of flftrv- 
ice and the avoiding of gaps in received 
data during handnvRr. 
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FIG. 2 (PRIOR ART) 



VAST. OTTO 23-02-2004 15:37 



MISTA- +353934300630 



KENELLEPATREK Asiakaapalvel SIVU 041 



23-02-04 18:59 LSh. :PAPULA OY 



+35B934S0DB3O 



T-A3A P.d2/5B Tyti-701 



Li 



100 



MS 



262 



BSS 
Source 



Measurc- 
memdata 

301 0 



264 



BSS 
Target 



Handover 
required 



302 



Reservation of radio 
resources in target BSC 



310 

packet stream 
14— 



202 



204 



Old 
SGSN 



304 



303 



New 
SGSN 



Prepare 

PS HO Rec 
* 



PSHOReq 



PSIIOReq Acfe 



305 



306 



307 



Prepare 
PS IIOResp 



f 



200 



GGSN 



GTP packet stream 

> — ! — n 

packet stream 



packet stream 



PS HO Command PS HO Command 



S HO access 

31 £- ■ Physical information 
313 U~- hl- 



PS HO Complete 



314 



packet stream 



320 



311 
OOO 



309 



PS HO Complete 



315 



317 

packet stream 



I 



319 



308 



Update 

PDPCtx 

Req 



Res 



GTP packet 
stream 



31R 



316 



FIG. 3 (PRIOR ART) 



VAST. OTTO 23-02-2004 15:37 



Ml STA- 4356934300030 



OELLEPATREK Asiakaspalval SIVU 042 



23-02-04 17:00 Lah. :PAPULA OY 



+358934800530 



W3A P.d3/5B Tyb-701 



u v 




FIG. 4 (PRIOR ART) 



VAST. OTTO 23-02-2004 15;37 MISTA- +358834800830 



KENELLEPATREK Asiakaspal vb! SIVU 043 



23-02-0a 17:00 Lah. :PAPULA OY +358934800630 T-A3A P.M/5B Tytt-701 



5" 



100 



262 



MS 



BSS 
Source 



Measure- 
ment data 



301 



Reservation o 



264 



BSS 
Tar get 



Handover 
required 



302 



radio 



resources in target BSC 



313 



> 



310 

packet stream 
f+ 



202 



Old 
SGSN 



304 



303 



r 7 



204 



200 



New 
SGSN 



GGSN 



Prepare. 
PS HO Req 



PS HO Req 



PS HO Req Acfr 



305 



306 
307 



500 
;LLC-state) 



Prepare 
PS HO Resp 



lnitilization 
ofLLC-stafc 



GTP packet, stream 

4+» — E — n 



packet stream 



PS HO Command PS HO Command 
IK 



packet str eam 



PS HO access 

TT 



hysical information 



PS IIO Complete 



314 



packer stream 



320 



311 
■300 



309 



PS HO Complete 



315 



317 
packet stream 



319 



308 



Update 
PDPCtx 
Req 



Res 



CTP packet 
stream 



318 



316 



FIG. 5 



VAST. OTTO 23-02-2004 15:37 MISTA- +358034500530 



KtNELLEPATREK As i akaspai ve I SIVU 044 




VAST. OTTO 23-02-2004 15:37 MISTA- +358934900630 



KENELLEPATREK As i akaapalvel 



SIVU 045 



23-02-04 17:00 LSfi. :PAPULA OY 



+350934BOOG3O 



T-IU P.4E/5S TyB-701 




100 
FTO. 6b 



VAST. OTTO 23-02-2004 15:37 MISTA- +358034300630 



KENELLsPATREK Atiakjspalvil SIVU 046 



23-02-fld 17:00 L ah. : PAPULA OY 



T35S934SDQS30 



T-IU P.A7/5S TyB-701 



100 



MS 



701 



262 



BSS 
Source 



Measure- 
ment dat^ 



ioT 



264 



202 



204 



BSS 



Handover 
required 



XID Command 



302 



XID Response 



Reservation of radio 
resources in target BSC 



310 

✓ packet stream 

H- 



Old 

SGSN 



303. 



New 
SGSN 

T 



Prepare 
PS HO Req 



702 



^' PSHOReg 



305 



PSHOReqAck 



Prepare 
PS HO Resp 

{ k* 



306 



307 



700 



200 



GGSN 



(cipher 
parameters] 

304 



GTP packet stream 

n 



packet stream 



packet stream 



PS HO Command PS HO Command 
i K 



>S HO access 



"Physical jj^vJnnatSon 
313 ^ II 



PS HO Complete 



314 



packet stream 



320 



311 
300 



309 



PS HO Complete 



315 



317 

packet stream 



U 3,9 



308 



Update 
PDPCtx 3 i6 
Rcq 



Res 



t, 



GTP packet 
stream 



318 



FIG. 7 



VAST. OTTO 23-02-200-1 15:37 UISTA- +358934800630 KENElLePATREK Asiakaspalv«l S I VU 017 



23-02-04 17:00 LSh. : PAPULA OY 



L i 



+358934800630 



T-434 P. 48/58 Tytt-701 



210 




216 



800 



802 804 



FIG. 8 



VAST.OTTO 23-02-2004 15:37 Ml STA- +358934300630 



KENEUEPATREK As iakaspalvsl SIVU 048 



23-02-Qd 17:01 L ah. : PAPULA OY 



+358931800630 



P.49/BS TyB-701 



if 



100 



MS 



262 



264 



BSS 
Source 



Measure- 
ment data^ 



301 



Reservation o 



BSS 
Target 



Handover 
required 



302 



radio 



resources in target BSC 




901 

LLC(duplicated) 



310 

. > packet stream 

< ^ I I 



202 



204 



Old 
SGSN 



304 



303 



New 
SGSN 



Prepare 
PS HO Ri 



1 



PS HO Req 



PS HO 



305 



306 



902 



307 



Req Acj ^ 



Prepare 
PS HO Resp 
t,LS 



200 



GGSN 



900 



(cipher 
parameters; 



GTP packet stream 

n 



packet stream 



LLC(duplicated) 



tt 



packer stream 



PS HO Command PS HO Command 
\ K 



IIO access 

3]1 T ii 9 

T " Physical information 
313 " 



-H- 



PS HO Complete 



314 



packet stream 



\ 



320 



311 
300 



309 



PS HO Complete 



315 



317 
packet stream 



319 



308 



Update 
PDPCtx 31 6 
Req 



Res 



GTP packet 
stream 



318 



FIG. 9 



VAST.0TT0 23-02-2004 1B:37 Ml ST A- 4358034300630 



KENELUPATfO Aeiakaepalvel SIVU 040 



23-02-Od 17:01 Lah. :PAPULA OY 



+35893AB00630 



T-434 P.50/5S TytWOI 



U 



// 



Q 



PACKET SWITCHED 
HANDOVER METHOD 



NO 




1000 



1002 



OBTAIN LLC-STATE 



1004 



INITIALIZE LLC-ENTITY 



1006 



START FORWARDING PACKETS 

I — 

C FINISH ^ 



FIG. 10 



VAST. OTTO 23-02-2004 15:37 



MISTA- +356034900630 



KENELLEPATREK Asi akaapal vel SIVU 050 



23-02-04 17:01 Lah. :PAPULA OY 



+356934800630 



T-434 P. 51/56 Tyb-701 



/3> 



c 



PACKET SWITCHED 
HANDOVER METHOD 



NO 



NO 




1100 



1102 



PREPARE LLC-PDU FROM 
LLC-SDU 



I 



SEND LLC-FRAME TO 
SOURCE BSS 

I 



TUNNEL LLC-FRAME TO 
NEW SGSN 



SEND LLC-FRAME TO 
TA RGET BSS 

I ~ 

C FINISH 3 



1104 



1106 



1108 



1110 



FIG. 1 1 



VAST.0TT0 23-02-2004 15:37 MISTA- +358934300630 KSNELLSPATSEK Asiakaspalvil SIVU 051 



23-02-Qd 17:01 L ah. : PAPULA OY +358934800630 T-434 P.52/5B Tyb-7Q I 



13 



PACKET SWITCHED 
HANDOVER METHOD 



NO 




1202 



1204 



PERFORM XID-RESET 



1206 



START FORWARDING PACKETS 

1 



C FINISH ^ 



FIG. 12 



VAST0TT0 23-02-2004 15:37 MISTA- +35B0 34 300G30 KENELLEPATSEK Asiakaspalvsl SIVU 052 



23-02-04 17:01 Lah. :PAPULA OY 



+356934BDDB3D 



T-434 P. 53/56 Tyb-701 



L C 



JACKET SWITCHED 
HANDOVER METHOD 



NO 




1300 



1302 



PREPARE SECOND 
LLC-ENTITY 



IZE SECOlW 



1304 



INITIAL I 

LLC-ENTITY 



I 



1306 



START FORWARDING PACKETS 



NO 




1308 



[TABL1 
ARAMETEI 

YES 



1312 



NEGOTIATE MORE 
SUITABLE LLC-PARAMETERS 



REMOVE FIRST 
LLC-ENTITY 



1314 



c 



FINISH 



FIG. 13 



VAST OTTO 23-02-2004 15:37 Ml STi- 4358834800630 KENELLEPATREK Asiakaspalvsl SIVU 053 



23-02-01 17:01 Lah. :PAPULA OY +35993AB00B30 M3A P.54/5S Tyb-701 



NO 




1400 



1402 



OBTAIN CIPHER PARAMH1 ERS 



NO 




1404 



1406 



SEND LLC-PDU WITH 
DUPLICATE FOR HO FT. AO 



1^ 



1408 



PERFORM XID-RESET IN MS 



c 



I 



FINISH 



FIG. 14 



VAST. OTTO 23-02-2004 15:37 



MISTA- 4358S34800630 



KENELLEPATREK Asiakaspal vel SIVU 054 



23-Q2-0A 17:0! Uh. :PAPULA OY 



+356934800630 



T-434 P.55/5S TytHTOI 



it 



1500 



TO OTHF.R 
SGSNs 



1502 



\ 



1510 



CONTROL 



1504 . X 

\^ SIGNALING 



ENTITY 



"\ GTP 



LOGICAL 

LINK 

LAYER 



LOWER 
LAYHRS 



TOBSS 



1506 



1508 



FIG. 15 



VAST.OTTD Z3-02-ZQQA 15:37 MISTA- +358S34SD063D 



KENELLEPATffEK Asialcaspal val SIVU 055 



23-02-0d 17:01 Lah. :PAPULA DY 



+358934800630 

u 



T-IU P. 56/58 Tyfl-701 

I"? 



1600 



1602 



\ 



CONTROL 



1604 



I 



SIGNALING 
ENTITY 



LOGICAL 

LINK 

LAYER 



1606 



LOWER 
LAYERS 



1608 



TO TJSS 



FIG. 16 



VAST OTTO 23-02-2004 15:37 Ml STA- +358834800830 KENELLEPATREK Asialtaspalval SIVU 056 



